Yb-doped ZnO thin films were prepared on glass substrates by spray pyrolysis technique. The molar ratio of Yb in the spray solution was varied in the range of 0-15 at.%. All the films were deposited at 450°C during 77 min with a flow rate of the solution fixed at 2.6 mL/min. X-ray diffraction patterns of the as deposited films showed that the undoped, and Yb-doped ZnO films exhibited hexagonal wurtzite crystal structure with a preferred orientation along (002) direction. No clearly secondary phase is observed in our films.The lattice parameters a, and c were found respectively around 0.3279 nm, and 0.5248 nm. Scanning electron microscopy (MEB) was used to study the surface morphology of the films. Rutherford Backscattering Spectrometry (RBS) was used to inform on Yb distribution inside the ZnO matrix, and to determine the thicknesses which were in 250 -400 nm range. All films exhibit a transmittance around 75-90 % in the visible range with a sharp absorption on set about 375 nm corresponding to the fundamental absorption edge 3.3 eV. From Photoluminescence (PL) measurements, one strong luminescence band at 379 nm close to the band gap of ZnO, and two bands centered at 510 (green), and 680 nm (red) were observed. We also observed a band at 980 nm characteristic of the Yb 3+ emission levels between 2 F 5/2 , and 2 F 7/2 . Electrical parameters were determined from Hall measurements. The lowest resistivity of 1.8x10 -2 Ω.cm was obtained for the Yb-doped ZnO (1 at.%) film with a carrier concentration of 4.5x10 21 cm -3 , and a mobility around 0.5 cm 2 /V.s.
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Abstract
Yb-doped ZnO thin films were prepared on glass substrates by spray pyrolysis technique. The molar ratio of Yb in the spray solution was varied in the range of 0-15 at.%. All the films were deposited at 450°C during 77 min with a flow rate of the solution fixed at 2.6 mL/min. X-ray diffraction patterns of the as deposited films showed that the undoped, and Yb-doped ZnO films exhibited hexagonal wurtzite crystal structure with a preferred orientation along (002) direction. No clearly secondary phase is observed in our films.The lattice parameters a, and c were found respectively around 0.3279 nm, and 0.5248 nm. Scanning electron microscopy (MEB) was used to study the surface morphology of the films. Rutherford Backscattering Spectrometry (RBS) was used to inform on Yb distribution inside the ZnO matrix, and to determine the thicknesses which were in 250 -400 nm range. All films exhibit a transmittance around 75-90 % in the visible range with a sharp absorption on set about 375 nm corresponding to the fundamental absorption edge 3.3 eV. From Photoluminescence (PL) measurements, one strong luminescence band at 379 nm close to the band gap of ZnO, and two bands centered at 510 (green), and 680 nm (red) were observed. We also observed a band at 980 nm characteristic of the Yb 3+ emission levels between 2 F 5/2 , and 2 F 7/2 . Electrical parameters were determined from Hall measurements. The lowest resistivity of 1.8x10 -2 Ω.cm was obtained for the Yb-doped ZnO (1 at.%) film with a carrier concentration of 4.5x10 21 cm
